Role of multidrug resistance protein 2 (MRP2, ABCC2) in alkylating agent detoxification: MRP2 potentiates glutathione S-transferase A1-1-mediated resistance to chlorambucil cytotoxicity.
Our previous studies have shown that the glutathione S-transferases (GSTs) can operate in synergy with the efflux transporter multidrug resistance protein 1 (MRP1, ABCC1) to confer resistance to the cyto- and genotoxicities of some anticancer drugs and carcinogens. The current study was designed to determine whether the alternative efflux transporter, MRP2 (ABCC2), can also potentiate GST-mediated detoxifications in HepG2 cells. HepG2 cells, which express high-level MRP2 but not MRP1, were stably transduced with GST expression vectors under tetracycline-repressible transcriptional control. MRP2 was able to support GSTA1-1-mediated resistance to chlorambucil (CHB) cytotoxicity in HepG2 cells. Resistance was GST isozyme-specific in that GSTP1a-1a and GSTM1a-1a failed to confer protection from CHB toxicity. Moreover, inhibition of MRP2 with sulfinpyrazone completely reversed GSTA1-1-associated resistance, indicating that MRP2-efflux function is required to potentiate GSTA1-1-mediated resistance. Relative transport by MRP1 versus MRP2 of monoglutathionyl-CHB (CHB-SG) was examined using inside-out plasma membrane vesicles derived from MCF7 cells transduced with MRP1 or MRP2 expression vectors. Both MRP1 and MRP2 transported CHB-SG efficiently, at the levels of protein expressed, with similar Vmax and with Km of 0.39 and 10 microM, respectively. We conclude that detoxification of CHB by GSTA1-1 requires the removal of the glutathione conjugate formed and that either MRP1 or MRP2 can serve this efflux function. These findings have implications for the role of MRP2 in detoxification of alkylating agents in the apical epithelium of liver and kidney where it is highly expressed as well as the role of MRP2 in the emergence of alkylating drug resistance in cancer cells.